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ANTI-REFLUX INFANT NUTRITION

CROSS REFERENCE TO RELATED
APPLICATIONS

This application 1s a divisional of U.S. patent application
Ser. No. 13/264,704 filed Mar. 5, 2012, which application 1s
a U. S. National Stage of International Patent Application
No. PCT/NL2010/050192, filed Apr. 15, 2010, published on
Oct. 21,2010 as WO 2010/120172 A1, which claims priority
to European Patent Application No. 09157993.3, filed Apr.
15, 2009. The contents of these applications are herein
incorporated by reference 1n their entirety.

FIELD OF THE INVENTION

The present invention 1s 1n the field of anti-reflux nutri-
tion. The mvention 1s particularly advantageous for infants.

BACKGROUND OF THE INVENTION

Gastro-esophageal reflux (GER) 1s the backward tlow of
stomach contents up the esophagus and sometimes even nto
or out of the mouth. At the lower end of the esophagus, the
lower esophageal sphincter (LES) opens when food 1is
swallowed and then normally closes again to keep stomach
contents 1n place.

When the LES 1s not working properly, with GER the
stomach content including hydrochloric acid, comes into
contact with the esophagus, throat, nasal cavities, lungs
and/or teeth, causing pain and damage. Over time, repeated
exposure of these arecas with acid can cause increasing
damage and cause more serious complications.

At least 50% of infants are born with some degree of GER
due to immaturity of the LES. Most of these infants will not
have major complications and will outgrow it before they
are a year old. It 1s estimated that about 3% will not outgrow
it and will experience the more serious complications related
to gastro-esophageal reflux disease (GERD).

Hence, GER(D) 1s especially a problem during infancy.
Besides the already above mentioned problems, GER(D) 1n
infants may result in dehydration, impaired growth and/or a
tailure to thrive of the infant.

Nutrilon A.R. 1 1s a commercially available infant for-
mula intended for infants having GER. It comprises 0.4 g per
100 ml of the thickener locust bean gum. It comprises 1.6 g
protein per 100 ml with a weight ratio of casein to whey
protein of 8 to 2.

Gallia A.R. 1 1s a commercially available infant formula
comprising 0.5 g per 100 ml of the thickener locust bean
gum. It 1s intended for infants suflering from GER. It
comprises 1.6 g protein with a weight ratio casein to whey
protein of 6 to 4.

EP 0 745 330 discloses an infant formula containing as
thickening agents useful for treating regurgitation potato
starch, waxy grain starch (e.g. waxy corn starch, waxy rice
starch) or a mixture thereof. Disadvantageously starch
replaces lactose as digestible carbohydrate source, which 1s
not desired since lactose 1s the main source of digestible
carbohydrates 1n human milk. Moreover, starch 1s degrad-
able by alpha-amylase and therefore less eflicient as thick-
ener.

EP 0 611 325 discloses a milk for infants that 1s prepared
by pre-heating, addition of 0.3-1% (based on total weight of
the sterilised, packaged milk) of carob, guar, carrageen
and/or pectins, as thickeners, homogenisation, treating at
ultra high temperature, and packaging.
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FR 2913857 discloses the preparation of anti-regurgita-
tion infant milk 1n powder form and an infant milk powder
comprising 1-5 wt. % based on dry weight of carob flour.

IP2003245039 discloses a gastro-esophageal reflux sup-
pressing formula milk suitable for dietetic therapy of infant
gastro-esophageal reflux diseases, the viscosity of which 1s
low when dissolved, and increased after suckled.

EP 1 930407 A1l discloses Bifidobacterium bifidum which
has an eflect of killing Helicobacter pylori and shows high
survivability even 1n the case of being stored in a fermented
milkfood or drink under aerobic condition.

SUMMARY OF THE INVENTION

The present inventors surprisingly found that an infant
milk formula (IMF) comprising a fermented milk-derived
product, 1n particular milk fermented with Streptococcus
thermophilus, and a galactomannan thickener, 1n particular
locust bean gum, resulted 1n a more thickened product, 1n
particular more thickened in the stomach.

A beneficial consequence of the present finding 1s that the
amount of LBG 1n the mfant nutrition product can be
decreased compared to conventional compositions, while
maintaining the advantageous anti-reflux properties of the
state of the art IMF.

This offers several advantages, among others because 1)
LBG 1s expensive, 11) the presence of LBG imposes a risk on
bacterial infections, as the sources of galactomannans are
often bacterially contaminated and diflicult to sterilize with-
out degrading the product and 111) reducing the amount of
LBG allows the addition of other fibers, 1n particular non-
digestible oligosaccharides (NDO). Normally no NDO 1s
added to LBG containing infant formula 1in order to keep the
load of fibers below a certain upper level. Especially an
excessive fiber load may result in abdominal discomifort
such as bloating and cramps. With a reduced LBG content
prebotics, e.g. NDO, can be added which have selectively
better eflects on for example bifidogenicity than LBG.
Co-administration of for example trans galacto-oligosaccha-
rides (TOS) and/or fructo-oligosacchardies (FOS) in the
LBG containing formula will further decrease abdominal
cramps, pain, bloating etc which 1s especially beneficial for
infants suflering from or at risk of GER.

Also an advantage of reducing the amount of LBG 1s that
1v) the amount of casein and/or ratio of casein to whey
protein can be reduced. Up to now casein was normally
present 1n anti-retlux formulae at relatively high ratio of 1 or
above. Consumption of casein results in the formation of
coarse curd 1n the stomach which is beneficial in preventing
GER. The present finding enables to have a whey protein to
casein ratio more reminiscent to that observed in human
milk (being 6 to 4). This results 1n an improved amino acid
proflle more comparable to human milk and hence a protein
content that can be reduced to levels more reminiscent to
levels found 1n human milk without impairment of growth.
Another consequence may be that that the amount of protein
based on total energy can be reduced. In this way the protein
concentration will advantageously be more close to the
protein concentration in human milk.

DETAILED DESCRIPTION OF TH.
INVENTION

L1

The present mvention thus concerns a method for pre-
vention of gastro-esophageal reflux and/or a method for
prevention and/or treatment of gastro-intestinal reflux dis-
case, said method comprising the administration of a nutri-
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tional composition comprising a) whey protein and/or
casein, b) a thickener selected form the group consisting of
locust bean gum, tara gum, gum tragacanth, guar gum, and
fenugreek gum and ¢) a fermented milk-derived product.

In other words the present mnvention concerns the use of
a thickener for the preparation of a nutritional composition
for prevention of gastro-esophageal retlux and/or for pre-
vention and/or treatment of gastro-intestinal reflux disease,
wherein said nutritional composition comprises a) whey
protein and/or casein, b) said thickener selected form the
group consisting of locust bean gum, tara gum, gum traga-
canth, guar gum, and fenugreek gum and ¢) a fermented
milk-derived product.

The 1mvention can also be worded as a nutritional com-
position for use 1n prevention of gastro-esophageal retlux
and/or for prevention and/or treatment of gastro-intestinal
reflux disease, said composition comprising a) whey protein
and/or casein, b) a thickener selected form the group con-
sisting of locust bean gum, tara gum, gum tragacanth, guar
gum, and fenugreek gum and c¢) a fermented milk-derived
product.

In a further aspect the present invention provides a
nutritional composition comprising a) whey protein and/or
casein, b) a thickener selected form the group consisting of
locust bean gum, tara gum, gum tragacanth, guar gum, and
fenugreek gum and ¢) a fermented milk-derived product.

In a preferred embodiment, the present invention 1s for
providing nutrition to infants or the present composition 1s
for use 1n providing nutrition to infants.

Gastroesophageal Reflux

Gastroesophageal reflux (GER) 1s the backward flow of
stomach contents up the esophagus. In infants GER can
range from reflux material simply entering the distal (bottom
of the) esophagus to spitting up and even frequent projectile
vomiting. Regurgitation, heartburn or acid reflux as also
torms of GER. Gastro Esophageal Retlux disease (GERD) 1s
a form of gastro-esophageal reflux where severe complica-
tions arise. GERD 1s a pathological process and the com-
plications can be typical, e.g. failure to thrive, feeding and
oral aversions, esophagitis, etc, or atypical, e.g. wheezing,
pneumonia, chronic sinusitis, etc. Patients with GERD have
complications arising from their GER that necessitate medi-
cal intervention. GERD 1s also referred to as “Pathogenic
GER”.

Fermented Milk-Derived Product

The present composition comprises a fermented milk-
derived product. This fermented milk-derived product is
obtained by incubation of a combination of milk, e.g. skim
milk, or a milk dertved product, e.g. lactose, with at least one
microorganism, preferably Streptococcus thermophilus.
Preferably the combination 1s mcubated for 10 minutes to
about 6 hours. The temperature during incubation is prefer-
ably between 20 and 50° C. After incubation the incubated
product 1s preferably subjected to a heat treatment. By this
heat treatment preferably at least 90% of living microorgan-
1sms are 1nactivated. The heat treatment preferably 1s per-
formed at a temperature between 80 and 180° C. Procedures
to prepare fermented milk-derived products suitable for the
purpose ol the present invention are known per se. EP
778885, which 1s incorporated herein by reference, discloses
in particular in example 7 a suitable process for preparing a
fermented milk-derived product. FR 2723960, which 1is
incorporated herein by reference, discloses 1n particular 1n
example 6 a suitable process for preparing a fermented
milk-derived product.

Brietly, a milk dertved product, preferably pasteurised,
contaiming lactose and optionally further macronutrients
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such as (vegetable) fats, casein, whey protein, vitamins
and/or minerals etc. 1s concentrated, e.g. to between 15 to
50% dry matter and then inoculated with S. thermophilus,
for example with 5% of a culture containing 10° to 10"
bacteria per ml. Temperature and duration of fermentation
are as mentioned above. Suitably after fermentation the
termented milk-derived product may be pasteurised or ster-
ilized and for example spray dried or lyophilised to provide
a form suitable to be formulated 1n the end product further
containing galactomannan thickener.

The bacterial strains of S. thermophilus that are preferably
used to prepare the fermented milk-derived product for the
purpose ol the present develop beta-galactosidase activity in
the course of fermentation of the substrate. Preferably beta-
galactosidase activity develops in parallel with acidity. Pret-
erably a beta-galactosidase activity develops which 1s sul-
ficient to permit subsequent enrichment of the fermented
milk-derived product in galacto-oligosaccharides. Thus
preferably suitable S. thermophilus strains, when cultured on
a medium containing lactose, in particular a medium based
on milk concentrate, achieve fermentation of the medium
accompanied by high production of galacto-oligosaccha-
rides. Selection of a suitable strain of S. thermophilus 1s
described i example 2 of EP 778885 and 1n example 1 of
FR 2723960. A preferred strain of S. thermophilus 1s then
selected that with a developing beta-galactosidase activity
also produce galacto-oligosaccharides.

Preferred strains of S. thermophilus to prepare the fer-
mented milk-derived products for the purpose of the present
invention have been deposited by Compagnie Gervais
Danone at the Collection Nationale de Cultures de Micro-
organismes (CNCM) run by the Institut Pasteur, 25 rue du
Docteur Roux, Paris, France on 23 Aug. 1995 under the
accession number 1-1620 and on 25 Aug. 1994 under the
accession number 1-1470.

Preferably, in the preparation of the fermented milk-
derived product additionally other strains of lactic acid
bacteria are present or, either simultaneously or consecu-
tively, the fermented milk-derived product additionally 1s
fermented by other strains of lactic acid bacteria. Other
strains of lactic acid bacteria are preferably selected from the
group consisting ol Lactobacillus and Bifidobacteria, more
preferably Bifidobacterium breve, most preferably Bifido-

bacterium B. breve strain deposited by Compagnie Gervais
Danone at the CNCM under number 1-2219 on 31 May

1999.

The present composition preferably comprises 5 to 100
wt. % based on dry weight of the total product, of the
fermented milk-derived product. In one embodiment the
present composition preferably contains 5 to 70 wt. %,
preferably 10-40 wt. %, based on dry weight of the total
product, of the fermented milk-derived product. In one
embodiment the present composition preferably contains 20
to 100 wt. %, preferably 30 to 100 wt. %, even more
preferably 50 to 95 wt. % based on dry weight of the total
product, of the fermented milk-derived product. Higher
concentrations of fermented product advantageously
improve the viscosity on the stomach.

Gallactomannan

The present composition preferably comprises less than 4
g galactomannan thickener per 100 g dry weight of the total
product, preferably less than 3 g, preferably from about 0.3
to less than 3 g, preferably less than 2.5 g galactomannan
thickener per 100 g dry weight of the total product, more
preferably between 0.3 and 2 g, even more preferably
between 0.3 and 1.5 g galactomannan thickener, per 100 g
dry weight of the total product. The present composition
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preferably comprises less than 0.5 g galactomannan thick-
ener per 100 ml liqud product, preferably less than 0.3 g,
preferably from about 0.04 to less than 0.3 g galactomannan
thickener per 100 ml liquid product. In a preferred embodi-
ment the galactomannan thickener i1s Locust Bean Gum
(LBG).

Locust Bean Gum (LBG), also referred to as Carob Bean
Gum 15 a product of the tree Ceratonia siliqua of the family
Leguminous. The carob tree produces long pods that upon
removal of the outer husk and central germ expose the layer
of endosperm. It 1s this endosperm that 1s normally the
source of the desired gum. Locust Bean Gum 1s known to be
a galactomannan. Galactomannans usually are defined as
polysaccharides consisting of a mannose backbone with
galactose side groups. More specifically, the present LBG
can be described as a (1-4)-linked beta-D-mannan backbone
with branchpoints from 6-positions linked to alpha-D-ga-
lactose, 1.e. 1-6-linked alpha-D-galactose side groups.

A number of grades of LBG are available, and for each
grade it 1s possible to have diflerent particle sizes according
to the requirements of the end user. In the context of the
present invention, preferably LBG powder 1s used, wherein
less than 20 wt. % of the LBG particles has a particle size
larger than 200 micrometer, preferably less than 10 wt. %
has a particle size larger than 200 micrometer.
Non-Digestible Oligosaccharides

The composition according to the present invention prei-
crably comprises non-digestible oligosaccharides as
opposed to sucrose, lactose, maltose and not further speci-
fled maltodextrins which are considered digestible. Non-
digestible oligosaccharides preferably stimulate the growth
of the intestinal lactic acid producing bacteria, particularly
Bifidobacteria and/or the Lactobacilli. Preferably the non-
digestible oligosaccharide 1s a neutral oligosaccharide. The
term “neutral oligosaccharide™ as used in the present inven-
tion refers to oligosaccharides wherein more than 75% of the
saccharide units are selected from the group consisting of
glucose, fructose, galactose, mannose, ribose, rhamnose,
arabinose, and xylose, preferably more than 83%, more
preferably more than 95%, even more preferably more than
99%. Preferably the present non-digestible oligosaccharide
1s soluble. The term “soluble™ as used herein, when having
reference to a polysaccharide, fiber or oligosaccharide,

means that the substance 1s at least soluble according to the
method described by L. Prosky et al., J. Assoc. Off. Anal.

Chem. 71, 1017-1023 (1988).

Preferably the present composition comprises at least one
non-digestible oligosaccharide selected from the group con-
sisting of galacto-oligosaccharides, non-digestible dextrins,
xylo-oligosaccharides, arabino-oligosaccharides, gluco-oli-
gosaccharides (such as gentio-oligosaccharides and cyclo-
dextrins), chito-oligosaccharides, fuco-oligosaccharides,
manno-oligosaccharides, 1somalto-oligosaccharides fructo-
oligosaccharides (such as inulin), galactomanno-oligosac-
charides, glucomanno-oligosaccharides, and arabinoga-
lacto-oligosaccharides.

As a result of the fermentation process, the fermented
milk-derived product that 1s included according to the pres-
ent invention may already contain galacto-oligosaccharides.
Hence, 1n one embodiment, the present composition coms-
prises at least one non-digestible oligosaccharide other than
galacto-oligosaccharide. Preferably the present composition
comprises at least fructo-oligosaccharides. The term “fructo-
oligosaccharide™ as used herein refers to a non-digestible
polysaccharide carbohydrate comprising a chain of at least
2 p-linked fructose units, with a DP of 2 to 250, preferably

7 to 100, more pretferably 20 to 60. Preferably 1nulin 1s used.
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Inulin 1s available under the tradename ‘“Raftilin HP”,
(Oratt1). The average DP of the present fructo-oligosaccha-
ride 1s preferably at least 7, more preferably at least 10,
preferably below 100. Other terms for fructo-oligosaccha-
rides 1nclude 1nulin, fructopolysaccharide, polyfructose,
fructans and oligofructose. The present composition prefer-
ably comprises fructo-oligosaccharides with a DP of 2 to
100.

In one embodiment the present composition comprises 3
to 9 wt. % non-digestible oligosaccharides, more preferably
3 to 6 wt. %, based on dry weight of the total composition

The present composition preferably comprises at least two
non-digestible (neutral) oligosaccharides with different
average degrees ol polymerization (DP). Preferably the
weight ratios:

a. (non-digestible (neutral) oligosaccharides with DP 2 to

5):(non-digestible (neutral) oligosaccharides with DP 6, 7/,

8, and/or 9)>1; and/or
b. (non-digestible (neutral) oligosaccharides with DP 10 to

60):(non-digestible (neutral) oligosaccharides with DP 6,

7, 8, and/or 9)>1

Preferably both weight ratios are above 2, even more
preferably above 3.

For further improvement, the present non-digestible oli-
gosaccharide preferably has a relatively high content of
short chain oligosaccharides, as these strongly stimulate the
growth of Bifidobacteria. Hence, preterably at least 10 wt. %
of the non-digestible oligosaccharides in the present com-
position has a DP of 2 to 5 (1.e. 2, 3, 4, and/or 5) and at least
5> wt. % has a DP of 10 to 60. Preferably at least 50 wt. %,
more preferably at least 75 wt. % of the non-digestible
neutral oligosaccharides have a DP of 2 to 9 (1.e. 2, 3, 4, 5,
6, 7, 8, and/or 9).

As already mentioned, the present composition may also
contain galacto-oligosaccharides as a result of the fermen-
tation process of the milk-derived product, 1n particular as a
result of the action of S. thermophilus. Usually galacto-
oligosaccharides obtained upon fermentation with S. ther-
mophilus are galacto-oligosaccharides comprising saccha-
ride units that are beta-1,3-linked. Thus the present
composition in one embodiment contains beta-1,3-linked
galacto-oligosaccharides.

Viscosity

The viscosity of the present composition was determined
using a starch-paddle-geometry in a concentric-cylinder
with a modular compact rheometer (Physica, MCR 300,
Anton Paar Benelux) at a temperature of 37° C. and at a
shear rate of 10 s~". The viscosity was determined of the
nutritional composition that i1s ready to drink at a pH of
about neutral, e.g a pH of about 7+0.5. Also the viscosity
was determined under conditions resembling a baby’s stom-
ach, in particular at pH about 5. To this end 13 g of powdered
nutritional composition was dissolved 1n 90 g water. Of one
part the pH was left unchanged; of another part the pH was
lowered to 5.0. All samples were put at 37° C. for 1 hr.

In one embodiment, the present nutritional composition at
neutral pH has a viscosity of above 30 mPas-s and preferably
below 80 mPa-s at a temperature of 37° C. and at a shear rate
of 10 s,

In one embodiment the present nutritional composition at
pH 5.0 has a viscosity of above 80 mPa-s, preferably above
100 mPa-s. Preferably the present nutritional composition at
pH 5 has a wviscosity below 300 mPa-s and even more
preferably below 250 mPa:s.

Whey Protein and Casein

The present composition comprises whey protein and/or

casein. Preferably the present composition comprises whey
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protein and casein. The whey protein and/or casein 1n the
present composition includes the whey protein and/or casein
that 1s present in the fermented milk-derived product. In one
embodiment the whey protein and/or casein 1s partially
hydrolysed.

In view of the advantageous thickening properties of the
present composition, the thickening eflect of coagulating
casein 1n the stomach i1s not a necessity anymore. As a
consequence, compared to conventional anti-retlux formula,
the amount of casein can be reduced in the composition
according to the present invention.

Advantageously the reduction in the amount of casein can
be translated into an overall reduction of the protein content
of the present nutritional composition, making 1t more
similar to the protein content found 1n human milk. Hence
in one embodiment, the present composition comprises less
than 1.6 g protein per 100 ml liquid product, preferably less
than 1.5 g. In one embodiment of the present composition
the sum of casein and whey protein 1s less than 15 wt. %
based on dry weight of the total composition, more prefer-
ably less than 10 wt. %.

Hence 1in one embodiment the present invention concerns
a nutritional composition comprising a) whey protein and/or
casein; wherein the sum of whey protein and casein 1s less
than 15 wt. % based on dry weight of total composition, b)
a thickener selected form the group consisting of locust bean
gum, tara gum, gum tragacanth, guar gum, and fenugreek
gum; and c¢) S to 100 wt. % based on dry weight of the total
product, of a fermented milk-derived product.

Alternatively the reduction 1n the amount of casein allows
the use of an increased amount of whey protein, which 1s
advantageous 1n view of the high nutritional value of whey
protein. Hence, 1n one embodiment of the present compo-
sition the weight ratio casein to whey protein 1s 1 or less,
preferably 1s below 1. In a preferred embodiment the weight
rat1o casein to whey protein 1s about 0.67, which 1s compa-
rable to the ratio found in human milk.

Other Macronutrients

The present composition preferably comprises fat in con-
ventional amounts for anti-reflux or anti-regurgitation for-
mula. Preferably the present composition comprises veg-
ctable fat. Preferably the present composition comprises
linoleic acid (LA; 18:2 n6) and alpha-linolenic acid (ALA;
18:3 n3).

The present composition preferably comprises digestible
carbohydrates in conventional amounts for anti-reflux or
anti-regurgitation formula. Preferably the present composi-
tion comprises digestible carbohydrates. Preferably the pres-
ent composition comprises lactose.

In one aspect the invention concerns a nutritional com-
position comprising protein, lipids and carbohydrates and
comprising a) whey protein and/or casein; wherein the sum
of whey protein and casein 1s less than 15 wt. % based on
dry weight of total composition, b) a thickener selected form
the group consisting of locust bean gum, tara gum, gum
tragacanth, guar gum, and fenugreek gum; and c) 20 to 100
wt. % based on dry weight of the total product, of a
termented milk-derived product. All the preferred embodi-
ments mentioned here above, especially with respect to
origin and nature of the fermented milk-derived product,
gallactomannan, non-digestible oligosaccharides, viscosity,
whey protein and casein and nature of other macronutrients
also apply to this aspect of the invention.

Application

The present composition 1s preferably used for prevention
of gastro-esophageal reflux and/or for prevention and/or
treatment of gastro-intestinal reflux disease. Gastro-esopha-
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geal reflux (GER) 1s the backward flow of stomach contents
up the esophagus and sometimes even 1nto or out the mouth.
At the lower end of the esophagus, the lower esophageal
sphincter (LES), opens when food 1s swallowed, and then
normally closes again to keep stomach contents in place.

The present composition 1s preferably administered to
infants with an age between 0-12 months, more preferably
0-6 months. Preferably the present composition 1s adminis-
tered to infants with an immature LES.

Examples

Example 1 Preparation of Fermented Milk-Derived
Product

Vegetable fat was added to cow’s milk heated at 75° C.
The mixture was homogenised 1n two stages, the first one at
200 kg-s/cm?, the second at 50 kg-s/cm®. Aqueous solutions
of lactose and maltodextrin and vitamins and minerals were
added. The composition was pasteurised at 115° C. and
concentrated by evaporation to 48% dry material. The
concentrate was cooled to 37° C. and 1mnoculated with 5% of
a culture of S. thermophilus 1-1470 containing 10° bacteria/

ml and incubated for 5.5 h at 44° C. The fermented milk-
derived product was then spray dried.

Example 2

Packaged infant formula, intended for infants of 0 to 6 m
of age comprising per 100 ml: 70 kcal; 3.1 g fat (vegetable
fat); 1.4 g protein (0.6 g whey protein, 0.8 g casein); 9.1 g
digestible carbohydrates (over 50% lactose); 0.4 g locust
bean gum; 15 wt. % of a fermented product obtained by the
method as described in example 1; minerals, trace elements,
vitamins, carnitine, taurine, mositol and choline are present
in amounts as known 1n the art.

The package 1s labeled with the text “Anti-regurgitation”.

Example 3

Infant formula, intended for infants of O to 6 m of age
comprising per 100 ml: 70 kcal; 3.1 g fat (vegetable fat); 1.4
g protemn (0.6 whey protein, 0.8 casemn); 9.1 g digestible
carbohydrates (over 50% lactose); 0.25 g locust bean gum;
15 wt. % of a fermented product obtained by the method as
described example 1; minerals, trace elements, vitamins,
carnitine, taurine, 1nositol and choline are present 1n
amounts as known in the art.

Example 4

Infant formula, intended for infants of 0 to 6 months of
age comprising per 100 ml: 70 kcal; 3.1 g fat (vegetable fat);
1.4 g protein (0.6 whey protein, 0.8 casein); 9.1 g digestible
carbohydrates (over 50% lactose); 0.4 g locust bean gum; 50
wt. % of a fermented product obtained by the method as
described example 1; minerals, trace elements, vitamins,
carnitine, taurine, inositol and choline are present 1n
amounts as known 1n the art.

— 4

Example 5: Effect of a Combination of Fermented
Product and Locust Bean Gum on Viscosity

The eflects of the presence or absence of a fermented
product on the viscosity increasing eflects of locust bean
gum was tested. Locust bean gum (Meyprodin 200,
Danisco) was added in various concentrations to a standard
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infant formula (Gallia 1, pH 6.8) or to a commercially
available infant formula comprising fermented product
(Lactofidus, pH 5.7). Viscosity was measured at 37° C. at
100 s~ by Thermo Haake VT 5550 equipment. In table 1 is
shown that, at the same concentration of LBG, the viscosity
1s higher 1n an infant formula with fermented product than
in standard IMF not comprising a fermented product.

TABLE 1

Viscosity increase dependent on locust bean gum concentration

in standard IMF or in IMF comprising fermented product.

Concentration LBG Viscosity Viscosity
(wt. %, based on dry with Gallia with Lactofidus
welght of the composition) 1 mPa - s mPa - s
0 <2 <2
1.5 7 9
2.35 15 29
2.7 nd 58
3 42 80
3.3 78 78

In table 2 the effect of the concentration of fermented
product in the IMF on viscosity 1s shown, keeping a constant
amount of locust bean gum (3 wt. %). The amount of
termented product was varied by mixing a non-fermented
IMF (Gallia 1) with a fermented IMF (Lactofidus) in dii-
ferent weight ratio’s. Viscosity was measured as above. It 1s
shown that, at a constant value of LBG, an increasing
amount ol fermented product will result in an increased
V1SCOSsIty.

TABLE 2

Effect of concentration of fermented product
in an IMF with LBG on viscosity.

Amount of fermented IMF

in wt. % based on total Viscosity
IMF without LBG mPa - s

0 45

50 48

75 57

100 80

These results are indicative for the improved aflect of a
termented product and a gallactomannan thickener on vis-
Cosity.

Example 6: Viscosity Measurement of IMF 1n the
Bottle

An experiment was performed to evaluate the time course
of viscosity in an IMF 1n the bottle. Viscosity was measured
by a MCR 300 rheometer from Anton Paar (Courtaboeut,
France) with a geometry plan-plan 50, a gap of 2 mm at
105" and 37° C. Samples were taken at 0, 15, 30, 45 and 60
minutes aiter reconstitution. The IMFs tested were:

1 An anti-reflux formula of the present invention com-
prising 15% fermented IMF (Lactofidus) and 85 wt %
unfermented product (Gallia 2), based on dry weight of
the composition without LBG, 0.42 g LBG per 100 ml,
and 1.4 g protein per 100 ml with a casein to whey
protein weight ratio of 6/4.

2 An anti-reflux formula of the state of the art (Gallia AR
2), not comprising fermented product, containing 0.47
g LBG per 100 ml, and 1.74 g protein per 100 ml with
a casein to whey protein weight ratio of 6/4
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3 An anti-reflux formula of the state of the art (Enfamil
AR 2) not comprising fermented product, 2.2 g rice
starch as thickener per 100 ml, and 1.7 g protein per

100 ml with a casein to whey protein weight ratio of
/2.

The results are shown 1n Table 3. Since LBG, protein, and
casein to whey ratio were not similar, only the relative
development 1s shown with the value of the particular
formula at time=0 set at 1. From Table 3 it can be deduced
that compared to the old AR formula with LBG and without
ferment, less viscosity 1s developed in the bottle. This 1s
advantageous, since a low viscosity in the bottle makes 1t
casier to drink and pass the hole 1n the teat. The viscosity of
the products without LBG (Gallia 2 and Lactofidus) were <2
mPa-s.

TABLE 3

Viscosity development in the bottle

A.R. IMF
with fermented AR. IMF AR. IMF
time product and LBG with LBG with starch
0 14 1¢ 14

15 2.31 3.29 1.68
30 2.47 3.93 1.85
45 2.53 4.15 1.75
60 2.76 4.19 1.83

“Viscosity was 35.6, 48.8, and 47.1 mPa -satt=0

Example 7: Viscosity Measurement of IMF Under
Stomach Conditions

An experiment was performed to evaluate the time course
of viscosity in an IMF 1n the stomach of an infant. Viscosity
was measured as 1n example 6 at time O, 13, 30, 45, 75 and
90 minutes after reconstitution.

The IMFs viscosity was followed under conditions mim-
icking the conditions in the stomach of an infant aged 4-12
m old. Basically to 210 ml IMF at 37° C. 20 ml saliva juice
1s added (comprising per 1 600 mg alpha-amylase, 6.2 g
NaCl, 2.2 g KC(Cl, 0.22 g CaCl,, 1.2 g NaHCO,, pH 6.3), after
5> minutes stomach juice 1s added continuously at an amount
of 75 ml during 90 minutes (comprising per I 100 mg pepsin,
140 mg lipase, 3.1 g Na(Cl, 1.1 g KCl, 0.11 g CaCl,, pH 5.0)
The pH was regulated by adding HC1 or NaHCO,. The pH
was set to drop to a value of 3.5 at t=90. The IMFs tested are
described 1n example 6.

The results are shown 1n Table 4. Since LBG, protein, and
casein to whey ratio were not similar, only the relative
development 1s shown with the value of the particular
formula at time=0 set at 100%. From Table 4 1t can be
deduced that compared to the old AR formula with LBG and
without ferment and compared to AR formula comprising
starch, the viscosity increases in time and remains higher
during the first 75 minutes, especially during the first 60
minutes, more particular during the first 30 minutes. This 1s
advantageous, since maintenance of a higher viscosity for a
longer period of time i the stomach will have positive
cllects on preventing gastro-esophageal reflux. Especially
the period 60 minutes, more particular the first 30 minutes
are the most important, since the majority of reflux happen-
ing during this time.
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TABLE 4

Viscosity under stomach conditions

AR. IMF

Time with ferment AR IMF A.R. IMF

(min) and LBG with LBG with starch
0 100¢ 1004 1004
15 113 86 74
30 66 39 44
45 45 27 29
60 28 21 8
75 19 11 2
90 5 5 2

“viscosity was 69.2, 139 and 71.9 mPa - s att =0

The 1nvention claimed 1s:
1. An infant formula nutritional composition, comprising:
(a) whey protein and/or casein, wherein the sum of whey
protein and casein 1s less than 15 wt. % based on dry
weight of total composition,
(b) locust bean gum, 1n an amount less than 4 g per 100
g dry weight, and
(¢) a fermented milk-derived product, 1n an amount 5 to
100 wt. % based on dry weight of the total product,
wherein the composition has a viscosity of (1) 80 mPa-s or
higher at a pH of about 5.0 at 37° C. and a shear rate
of 10 s~ or (ii) between 30 and 80 mPa-s at neutral pH
at 37° C. and a shear rate of 10 s, and
wherein total protein 1n the composition 1s less than 1.5 g
per 100 ml liquid product.
2. The nutritional composition according to claim 1,
comprising 20 to 100 wt. % fermented milk-derived product
based on dry weight of the total product.
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3. The nutritional composition according to claim 1,
comprising S5 to 70 wt. % fermented milk-derived product

based on dry weight of the total product.

4. The nutritional composition according to claim 1,
having a weight ratio casein to whey protein below 1.

5. The nutritional composition according to claim 1,

comprising less than 2.5 g locust bean gum per 100 g dry
weight and/or less than 0.5 g locust bean gum per 100 ml.

6. The nutritional composition according to claim 1,
further comprising non-digestible oligosaccharide.

7. The nutritional composition according to claim 6,
wherein the non-digestible oligosaccharide 1s selected from
the group consisting of galacto-oligosaccharides, non-di-
gestible dextrins, xylo-oligosaccharides, arabino-oligosac-
charides, gluco-oligosaccharides, chito-oligosaccharides,
fuco-oligosaccharides, manno-oligosaccharides, isomalto-
oligosaccharides {ructo-oligosaccharides, galactomanno-
oligosaccharides, glucomanno-oligosaccharides, and arabi-
nogalacto-oligosaccharides.

8. The nutritional composition according to claim 6,
comprising 3 to 9 g non-digestible oligosaccharides per 100
g dry weight of the total composition.

9. The nutritional composition according to claim 1,
wherein the fermented milk-derived product 1s a product
termented by a strain of Streptococcus thermophilus with the
CNCM accession number 1-1470 or with the CNCM acces-
sion number 1-1620.

10. The nutritional composition according to claim 1,
wherein the fermented milk-derived product 1s obtained by
(1) incubation of milk or a milk derived product with at least
one microorganism, wherein the imncubation 1s for 10 minutes
to 6 hours, and subsequently, (11) heat treatment.

% o *H % x
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